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This manuscript clearly outlines the difference between two common water quality monitoring schemes. The authors
showed, with a thorough analysis, that event-based sampling improved annual load estimates of total phosphorus in catch-
ments. This MS ﬁts well within the scope of the journal and is of sufﬁcient quality. Therefore, I recommend the MS to be
accepted with minor revisions. Below, you can read my suggestions to improve the MS.
Comments
- Lines 54-74: The authors explain that TP is an important water quality variable as in large quantities, TP can cause algal
blooms. This is especially the case when TP is rising, relative to TN (Plin´ski and Józ´wiak, 1999 or Hodgekiss and Ho,
1997). The sampling methodology proposed by the authors to improve nutrient load estimations lead us to better predict
environmental impacts but it is now solely focused on phosphorus. Are the results presented in the MS also applicable
for nitrogen? Was TN not taken into account because this data was not available? If so, is it possible to say something in
the discussions section about the correlation of TN and TP? This is not straightforward as the two nutrients can behave in
opposite ways to some extent, especially when taking into account urbanization and agriculture (see Saaltink et al., 2014
for an example). Even the type of forest can have an effect, as well as historical land-use (Basu et al., 2010).
- Lines 85-86: “This is one of the most common event-based sampling schemes. . .”. Before this sentence, the sampling
scheme is described as sampling at equal intervals in time. Shouldn’t it be routine-based sampling? If not, then I am
confused about the deﬁnitions of the two sampling scheme methods and should be clariﬁed in the beginning of the
introduction.
- General remark introduction: The intro is quite long (113 lines). This is almost thrice as long as the discussion. I think the
readability of the MS can be improved by shortening the text (not removing) between lines 87-131. This part is already
very technical.
- Lines 156-165: Catchment characteristics are scarce. Is it possible to estimate the amount of tree / grass cover? What is the
percentage of bare-soil? These could be important when looking at the importance of nutrient export during high-rainfall
events.
- Line 238: “If the models an accurate. . .” The word ‘have’ has been forgotten in this sentence.
DOI of the original article:http://dx.doi.org/10.1016/j.ejrh.2015.06.020.
2214-5818/$ – see front matter
http://dx.doi.org/10.1016/j.ejrh.2015.12.035
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General remark methods: The methods section is the longest one in the MS (180 lines). This is not strange as the aim of the
study is to illustrate an approach to model the effect of different sampling schemes. The authors are very thorough in their
explanation of the model. However, at some points this is not necessary as they can refer to earlier work done without
going into detail. However, this is up to the authors and editor. I could not found any mistakes in the statistical analysis
section though the method of modelling is not in my expertise area.
Line 337: A spelling mistake in Kelpie Point (written as Keplie Point).
Line 349-350: The authors describe that smaller TP observations are overestimated by the LMM. Yet, I also see that higher
TP observations are underestimated. Furthermore, I do not see a linear trend but an exponential trend. What are the
implications for this in the model? Also, is this the same for other sampling points?
Lines 450-455: Belong to the discussion.
Discussion 1: How well can these model outcomes/suggestions for improvement be transferred to other areas? One of the
aims of the study was to investigate the relationship between catchment characteristics. Are enough characteristics been
taken into account in the current study? Could this be improved?
Discussion 2: Most data used in the study was collected in the period 1991-2010. Can land-cover, climatic or even
societal changes have caused trends in nutrient export that may somehow affected the results? Have a look at Todd
et al. (2007).
Discussion 3: The Kelpie Point site is used to describe the model outcomes in the results and discussions section most of
the time. Yet, if I look at Table 1, Kelpie Point is not the average catchment (high annual discharge, no urban cover and
high elevation). Are the results presented not biased due to these characteristics? Also, if I look at Table 6, I see that the
RMSE difference are highest for this catchment. Was this the reason to choose the Kelpie Point to describe the results?
This might be somewhat misleading but is not necessarily incorrect. Just mention it in the discussion.
General remarks
There are a lot of abbreviations used in the MS (LOOCV, AIC, IES, CI, REML, RMSE and more). Since not all abbreviations are
used frequently, I suggests to write some of them in full to improve the readability. Abbreviations such as LMM and TP are
common and are OK, of course.
Total phosphorus plays an important role in the study? Why not include it in the title?
Figures
General remark: There are a lot of Figures in the MS. These can be reduced as there is quite some overlap with the Tables.
Figure 1: Is it possible to map urban cover, the boundaries of the sub-catchments and forest /grassland
over?
Figure 3: It is difﬁcult to see how well stream discharge and total phosphorus are related .What is r2, for example? In the
ext (lines 337-340) it is stated that the trend seems not to be a best ﬁt (I agree) but that the ﬁtted linear trend is conditional.
o avoid confusion, I suggest to remove the ﬁgure and refer to Table 3 instead.
Figure 4: I do not understand what this ﬁgure adds to the MS. That samples greater than 10 days apart are not correlated?
xplain the implications or remove the Figure.
Figure 5: To remove the amount of Figures, this Fig can be removed. Table 4 will do.
Figure 8: Same remark as 5 (refer to Table 7).
Tables
General remark: Each site was given a site number in Table 1. These numbers are necessary to see them located in Figure
. I suggest to include the site numbers as well in the other Tables. From Table 5 onwards, sites are numbered with letters. I
uggest to use the same numbers as in Figure 1 (to better compare).
Table 1: Annual discharge can be reported in mm as well (just as rainfall). Can dominant land cover also be expressed in
ercentage? Now, it is a bit subjective. Given the high numbers of rainfall and discharge, rounding off to 1 or 2 digits is not
ecessary.
Table 4: Some Lin’s correlation numbers are rounded off to 1 digit, the others have two digits. Maybe a 0 has been
orgotten.
Table 5: Trigger level can be reported in mm.
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